Introduction 77
Polychlorinated biphenyls (PCBs) and a number of organochlroine pesticides (OCPs) 78 such as dichlorodiphenyltrichloroethane (p,p'-DDT) and hexachlorocyclohexanes 79 (HCHs) are candidates of designated 12 Stockholm Convention persistent organic 80 pollutants (POPs). These anthropogenic chemicals, unlike other nature contaminants 81 that can be degraded by physiochemical or biological means, are much more persistent 82 in the environment. Their potential carcinogenicities and the possibility of resulting 83 more toxic metabolites have spotlight attention of the general public in recent years 84 (Connell et al., 2003; Megharaj et al., 1999) . 85 86 PCBs were first commercially produced in 1929 (Mai et al., 2005) and cumulative 87 production has been estimated as much as 1.2 million tonnes around the world (Harrad 88 et al., 1994) . The primary uses of PCBs included congener-mixture in dielectric fluids, 89 flame retardants, and industrial lubricant fluids in transformers and capacitors 90 (Schuhmacher et al., 2004) . They are organochlorine chemicals that have 209 91 congeners. Among these congeners, 12 are especially dangerous for their dioxin-like 92 (DL) activities (van den Berg et al., 1998) . Their residues have been found in the 93 environment and have been either banned or restricted on production or usage in many 94 countries since 1970s (Harrad et al., 1994) . 95 96 DDT was first synthesized in 1874 and the discovery of DDT's insecticidal activity by 97 Paul Müller in 1939 subsequently led to his award of the Nobel Prize (Carson et al., 98 1962) . After World War II, it was applied on agricultural crops world wide and 99 stimulated the synthesis and development of other organochlorine pesticides. However, 100 later evidences showed its detrimental effects on non-target organisms (Carson et al., 101 1962; Christen, 1999) , leading to the restriction on its production and usage in many 102 countries. Nevertheless, several tropical and subtropical countries are being exempted 103 for using DDT for public health purpose to control the spread of malaria (World 104
Wildlife Fund, 2004) . 105 106 In Asia, Japan and Korea have banned the use of DDT in the 1970s (Phillips and 107 Tanabe, 1989), whereas DDT production was prohibited in China in 1983 (Wolfe et 108 al., 1984) . PCBs have been banned or regulated in China in early 1980s (Mai et al., 109 2005) . Nevertheless being officially regulated for more than 20 years, PCBs, DDTs 110 and other OCPs such as HCH were still being detected in various environmental 111 compartments throughout China (Ding et al., 2005; Fung et al., 2004; Mai et al., 2005; 112 Wu et al., 1999; Yuan et al., 2001) , but overall the PCB levels were relatively low and 113 serious contaminations were highly restricted in area such as storage locations of PCBs 114 (Xing et al., 2005) . In Hong Kong, the production and use of DDT have been banned 115 since 1988, however, there is no legislation to ban the production of PCBs as no record 116 of such industrial activity by the Hong Kong reported to be one of the hotspot sites polluted with OCPs in the Pearl River Estuarine 122 (Fang, 2004) , which might transport pollutants to coastal areas of Hong Kong. 123 Contamination of PCBs and DDTs in mussels farmed in Hong Kong was reported as 124 early as 1990s (Phillips, 1989) . DDT levels in human milk collected from both 125 Guangzhou and Hong Kong were generally higher when compared with 19 countries 126 . Recent studies indicated that several freshwater fishes cultivated 127 in fish ponds around the PRD and purchased from local markets all contained DDTs 128 (Cheung et al., 2006) , and in particular the Mandarin fish (Siniperca kneri) are of actual 129 concern, which could contain DDTs up to 4.3 times higher (62 µg kg-1 wet wt.) than 130 128, 134, 136, 138, 144, 146, 147, 151, 153, 157, 158 165 (total hexa-PCBs), 173, 174, 177, 179, 180, 187, 190, 191 (total hepta-PCBs), 194, 195, 166 199, 203 
Spatial values 205
In general, most OCPs were not detected except DDTs, and their mean concentrations 206 are listed in Table 1 . Two locations were found to have endosulfan sulfate at 207 concentration about 12 µg kg-1 while heptachlor epoxide was found in 1 soil sample . 208 This finding is in HK is in line with the observation that DDTs were the mostly 209 predomonant OCPs in tropical Asia (Kannan et al., 1995) . Uneven distribution of 2178 µg kg-1) . Large difference between the minimum and maximum 249 values is also observed in the current study (Table 1) 
Sources 279
Correlation matrixes for DDTs in different land use categories are presented in Table  280 2. In most cases DDD were significantly correlated to DDE (p<0.05). Since DDT 281 could be degraded to DDE and then DDD in the environment, or directly to DDD 282 (Agency for Toxic Substances and Disease Registry, 2002), the positive correlation of 283 DDD and DDE suggested that DDE to DDD was not an important pathway for DDT 284 degradation. The results also showed that DDT had a significant correlation with its 285 metabolites in agricultural farmlands, industrial areas and restored landfills, thus a slow 286 but continuous input of DDT to these areas is suspected, as increase in metabolites 287 should be accompany with a decrease in parent compound. Dicofol is an organochlorine acaricide (a chemical that kills mites) which is highly toxic 330 to aquatic life and can cause egg-shell thinning in some bird species. As Dicofol is 331 manufactured from technical DDT in China, it also contributes to the sources of fresh 332 DDT in the surrounding (Qiu et al., 2005) . Though DDT is also released to the 333 environment by pyrogenic degradation of animal fat in food during cooking in PRD, 334 but its contribution to the edaphic environment is expected to be comparatively low 335 (Cheng et al., 2000) . In addition, some OCPs (such as DDT and HCH) may still be 336 illegally used for agricultural purpose in the PRD (Wong and Poon, 2003) . 337 338 PCB homologues profile for corresponding land use categories is plotted in Figure 2 . 339 PCB patterns were not characterized in terms of lower or higher chlorinated biphenyl, 340 but by individual homologues. Di-PCBs was the most dominant homologue, together 341 with tetra-and octa-PCBs, they accounted for more than 70% of all the investigated 342
PCBs. Aroclor is a commercial mixture of PCBs that has been used intensively. 343
Homologue composition of Arochlor such as Arochlor 1016, 1242, 1254 and 1260 344 showed domination of tri-to hexa-PCBs (U.S. Environmental Protection Agency, 345 2005). However, the present results revealed that the major homologue was di-PCBs 346 and thus rule out the possibility of recent Arochlor contamination. Interestingly, the 347 contribution of octa-PCB accounted for more than 40% of total PCBs found in 348 industrial areas. The greater distribution of heavier homologues is possibly due to the 349 preferential atmospheric deposition in the vicinity of the source (Meijer et al., 2002) . medium-range regional atmospheric deposition is also suspected (Wilcke et al., 2006) . 358
Volatization and re-deposition during dredging of contaminated sediments is also a 359 possible source of PCBs in soils (Vorhees et al., 1999) . However, a study indicated 360 that total PCBs (∑112 congeners) in the sediments of PRD was in the range of 26 to 32 361 µg kg-1, with tri-to hexa-PCBs accounted for more than 80% of total PCBs (Mai et al., 362 2005) , thus this volatization and re-deposition pathway from sediment is unlikely to 363 play a crucial role in PCB contaminations in soils. 364 365 366
Cleanup guidelines 367
The guideline values for DDTs and PCBs from various countries are listed in Table 4 . 368
In general, concentrations of DDT obtained in the present study were below the soil 
